Modulation at a cellular level of the thyroid hormone receptor-mediated gene expression by 1,2,5,6,9,10-hexabromocyclododecane (HBCD), 4,4'-diiodobiphenyl (DIB), and nitrofen (NIP).
Previously, we demonstrated that some endocrine disrupting chemicals affected thyroid hormone receptor (TR)-mediated gene expression in HeLaTR cells that stably expressed the human TRalpha1. To examine whether widely used brominated flame retardants and pesticides affect TR-mediated gene expression, those with organohalogen, which is also present in T3, were screened. To monitor the TR-mediated gene expression, HeLaTR cells were transfected with a luciferase gene that was linked to the thyroid hormone responsive element. Thus, transcription of the luciferase gene in HeLaTR cells is driven by TR. By screening 38 chemical agents, it was found that 4,4'-diiodobiphenyl (DIB), markedly, and 1,2,5,6,9,10-hexabromocyclododecane (HBCD) and nitrofen (NIP), to a much lesser extent but significantly, enhanced the expression of the luciferase gene at concentrations that did not affect the growth of HeLaTR cells. DIB also augmented the E2-induced expression of the luciferase gene that was linked to the estrogen responsive element in MCF7 cells, whereas HBCD and NIP did not. These results indicate that DIB augments TR- and ER-mediated gene expression, but HBCD and NIP affect only TR-mediated gene expression. Thus, there is a potential risk that HBCD, DIB, and NIP act as endocrine disrupters in animals and human beings.